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(54) TlOe: METHOD OF DECOMPOSING PROTEIN WITH SULFONIC ACID COMPOUND 

^ (54) x;u7h>K<b6^*fflt^fc5» >/^i?Sa)5^«^^ 

VO (57) Abstract: A method of assaying a saccharified protein in a sample with the use of oxidation-reduction reaction, in which 
highly reliable measurements can be obtained. A sample containing a saccharified protein is treated with protease in the presence 
^ of a sulfonic acid compound, so that the saccharified protein is decomposed. Saccharified portion of the resultant saccharified pro- 
S tein decomposition product is reacted with fructosylamino acid oxidase, and this oxidation-reduction reaction is measured, thereby 
^ determining the amount of saccharified protein. Sodium lauiylsulfate can be used as the sulfonic acid compound. 
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jtii,m^yj^^mmn>o mit^:y/^<?m^'^t.-^n^:^)\-^->Mit^^(Dn^Tizni^xyn^7-ii«kmr^ 



wo 2004/007760 



;CT/JP2003/005487 



m m m 

5 it^=t^u\iy^. mmmz^K>m'^-r^z.i:ii)m'^u.^(bnx^K>. 

^ CD l®5 tc t) gr^k > /t i7 ® p 5^ T — tf ^)>«?T s :^ d^jiffl $ tiT 
iPb. H5f2PODSrMiS£^bTHSIfiiam<b7lcm^Mf2»^i:CDPBlTig<b 

1 



wo 2004/007760 




;T/JP2003/OOS487 



[RlJ::SriaoT(/i'5, 
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M\z^'Dxm'c^yf^^%'^^'^\z'ifm\^^ f KOTt^m^%%\z^m 

20 , 1 0- 2 0 0 Ofg(DigfflT'li^B#r«1^^^T^^. ^(DtL^. 

^ -arc 86, i^^<r>^r)fi.%^^nm'\z^\-i^^m^^\zMmxtb^. 
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-fiSiC R-SO3X 

ti. CH,(CH^)„- . CH3(CH,)rC6H4- » CgHs- . C6Hs-N=N-C6H4- . C6Hs-CH=C 
5 H-CA- ^>^'2>- MI2Rfc::fett^ MXit. 1 - 2 0 ©$g 

10 u-^A (Jg;T> rsLSj iii^^o) , Hx>';i/^>-tf>x;u4>>Mi- h u 

•^A i&LT. rsDBSj . ^ '^"J ;H8lt^ U 5=-'^ A (UAT^ TLiLS 

. TABSAj t^^v) , 4-T5y-4' h D X >-2. 2 * ->^x;i/3f; 

>m2i-h*J^/^ i&sT. TANDSJ <i:Vi>5) , 4,4' -i?7 V 
15 -tf>-2.2* ->'X;l/3j^>^2:^hU'^A i&.T ^ TDADSJ iiV^^) . N- 

y yD/i>x;U3^>m. n-s^^ o^4^ix;i/-2-A-r HP4^>'-3-r ^ y >^ 
□ /i>x;i/3f:>^. tr^^ 4- h'x (2-x^ >;^;i/3f;>^) , a 
y :7x:^> h □ u >>^;p3f^>i!^*^^ffl"e#. .fcD$f*b<J*. SLS. s 

20 DBS, LiLS-ea&'So 

<Dmit^>^^^n<Dmmi!)mmmx$>-ox%mmi)^^Mx$>K>s ^rz. 
zixh(Dmxhi&m^x^^rz.ib. i^mzmmx^^o 
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-fb ® * # T T y a T -• 3® ^ ff 5 d *W ^ b o 

i^Ji. ^>1f >md^— h DS©fl&lC:, mX\t. -NHa. -OH. -COOH. -SO 
5 3, -(CH2)„CH3 (n=2~9) ^<D«t«IS^WT§ d <i:*WS 

)V (2,4-DNP) , 2,5->?— hD:7x-;i/, 2. h P :7 x 4.6- 

10 i^-vu-i-^^)vy x.y -}V. 2-y ^ y-4-n h 0:701 2-Ta 
y-5-nhD:7xy— 2-Ta y-4-— h p :7xy — p- — hP:7 

xy-;i/ (p-NP) , 2.4->?- hPT::i'J > (2.4-DNA) , p--hP7:^ 
U > (P-NA) . ^SB^rM-Ur^A (NaNOg) , M5^^*U"^A (KNOg) 
. 4-75;-4'-ihDn*V >-2, 2'-y'XW>^2 :^ h U ':7 a (JUAT. TANPSj t. 
15 Vi^) ; ::ihP^>-tf>^>&^<S£ffl-e#s. ^:®cl:-5 t::x;WJJ^>m^'&«^ 

■fef. ^tiS'PT'P^T-if^d^iSefflT^. AflsWfCJA. huy'>>. :/P 
"r-r—MVi. 4^^:hU AA-o, yppt^'f^. X::^5^U'>> 

-§)iif<b^>A^K7&^«i'fb^^:yp If Hai2yp-rT--if«. H& 

25 ia«i{b^^^D f>*ii^wt35j'«?-rsyp5^7— if-e*o, r^p;?^^ 
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cillus subtill is a5ti£g):^aT-7 — MfB Bacillus sub 

^n-5o uzfn^^ i — -^tVXit. Baci 1 lus Majfep^ ^ o >^ 

5 Uv-^i — if (EC3. 4. 24. 4) ^d^fetf^nSo c:tie)<D'*'-r 

10 

X ; Jj^ > ®S ^ b «^ 05 # T Jc: ^ ^ i T y D X T - if M a T -5 t S: <^ m 

15 T-ifoDa^^<*:t;^^ira»> iS3|Bf©fflm, muumiz^^n^^>/'^^ 

S:, 0. 0 1~ 1 0 0 0 Mino 1 <^)ISffltc::^iSJ:^icSinT-2>Jl<i:*W 
20 <it. 0. 0 5 ~4 0 jtimo 1 COlSffl'^$>'So 

ifsn 1 0»J;^J^. HirlE:^Ji'jJ^>®?<b'&«^ 0 . 005 — 20^111 

o 1 CDlgffl, :i h uit'^m 0. 005~25Mmol (DiSfflT^HPTS 
Z.tifiU^\^<. ct Oi*f S b< «X;l/3^>®?<b'&#J 0 . 0 2~4Mmo 
25 1 Zihni^k'&i^O. 0 1 ~ 5 Mmo 1 ©Hffl-e^S. 
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5 ja^2 5-3 rrcDlSffl, BS^FhI 3 050^-5 5J-(D|gffl-C»5. 

0. 0 1 ~ 1 0 0 0 M m o 1 ©|iSffllC3^i:S<fc 5 ll^SDT?) (hJ&^^ff 
20 < 0. 0 5 ~4 0 /imo 1 0|gffl-e*'5. 

mi UL I ^Tzi!) . mTiit. tmuT.ji^-^ywtit'^^o . 005-20^111 

o 1 ©Igffl, ZLhuit-^i^O . 005~25Mmol (DlSffl-e^SPf'S 
;i«i:*«iffSb<. J:D»^U< ttX;W3jN>®f'(l:'&tlO. 0 2~4/zmo 
25 1 CDlgffl, — h P-fb^i^O . 0 1 — 5 Mrao 1 ©$IHTa5§o 
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>/1i7 MC^IS'fbgP^ <i: F A O D i (DSC^tCck o Tl^^ b^iim^bTK^® 

20 mit\z^y)m^r^mm (i^^T, r^^^sj t\^>o) ^mit-^^ 

o 

"Dfa^^MMHi^^mx^^o cine>©f§feSM«> 4 0 0 nm^ 
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.4' -f;^(/ jtfjl'7a;)/7i-JV7i>tb'J')A iUT. rDA-64j . hU 

4 -75 / 7>5^k^ 'J >t<^m*'&-B:. N.N.N' ,N' .N' 
5 • .N* * .-A=riK3-X**7'Df*)-4.4' ,4' ' -mUY^xZAi^y "^mf 
m. (UT. riPM-PSj tl^^o) > N.N,N'.N'.N".N"-A*tf (2-kK oty-3- 
;iW7°0fJk) -4.4',4"-h'J7Uh'J7i-}P;l^> ^^hM (U^T. TTPM-OS 

fjum. (i^T, rDA-67j .hV^^) . 10-(itW$;M**^W3,7-k'X(y*;»W5; 
10 )7x;f7y'> (i^>LT> TMCDPJ i: "5 ) , 10-(M*' ty7a;;*f}P-4-V >'/ 7U*JV 

;u^>X5^ry u y >k H5y> (mbth) . 7.)v^>it)^^)i^> 

20 X^^TV'J / >t H ^V/> (SMBTH) ^^biSefflT^^o 

2(5:^BJ}c::feViT. ifl§3 F A O D i bT«. TIB^ (1) {C^fSfS^ - 

25 RI-CO-CH2-NH-R2 H- H2O + O2 

-»>R^-CO-CHO + NH2-R' + H2O2 ... (1) 
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•7HUfe<ilcJ;0, SJ^^0^3tti:7;i/^ h-Xli3i^i^*^ c:<^« 

(DWBm (RM m^^t. 

-[CH (OH) ]„-CH20H 

wfsic (1) jccfev^T, RHt. Wizmm-^nu^^i)^> mx^ts mit 

15 tftiB^ (1) \z^\^^x. a-7^ymf)mit^nx\,^^m^. r'« 
. TiB^ (2) xm-TT ^ ywtmm^rcit^^^ \^^mx$>^o 

-CHR3-CO-R'* • . • (2) 

20 mm^ (2) tc*3ViT. RniTsym#jms^£^f . r^utk 

25 - (NH-CHR^-CO) „-OH ... (3) 
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SAc, miss: (1) tC*5ViT. a-7^ym&.i^<D7B.y&f)m^t^ 



-CH2-CH2-CH2-NH-CH (NH2) - 

X$>^o 

15 i5l5^ (4) fc:feViT. R^i, tK^. T^y®?^SSfe«^ 

TIE^ (5) IC^SV^T. n«Oje;±(^»^icTfeO, RMS, HGiliilWIil 

20 - (CO-CHR^-NH) „-H ... (5) 

Sfc, MIBi^ (4) iC^fe^iT, RMS, T = 

, TfB^C (6) f::*5ViT, n « 0 ij;±©^|gcTafe D , RMS, flKM^I^ 

25 iitcT^ ymfi'jms^^-r. 
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-R5-CH (NH- R«) -CO-R' 



... (4) 



10 



~CH2 — CH2 CH2 CH2 
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- (NH-CHR^-CO) „-OH ... (6) 

5 

mMm(D^mmi^miivxi,t. mzmm^^tiu^^f)^. m^^^^ rm> 

15 Ifl^>-p-t-*irfA7xZ* X-n (Tr i t o nM^Mff^^M^) > t' WvlfVy 

v)^vry 7m un (Twe e n^^mm^M^) > rmvifvy jm i 
-n (B r i j ih^^mi^M^) ^(D^^-f^^y^^mm^M^mmx^ 

, mi^^izU. m?iit^> m&^T r i tonX-lOO. SSS^Twe 
e n - 2 0 . m^^B r i j 3 5 ^T&^^tf e>nSo t[|B#ffiS14^f«J J; 

m^9iLmmm^(Dmmit}^o . i ~ i Mm%izu^j:^\zmm^Mf^ii.m 
2~ 1 0 oiBi^mM(Dmmyi^^^iavxmiSD.x^^o 



25 



12 



wo 2004/007760 ^p:T/JP2003/005487 



10 fecfcVi, 

mm\t. !\^izum^n-r. m?iit. h^)::^mmmmm. Eppsi^»^ 
, p I PEsmmm. oymmmm. adaj^w?^, ^jiymmmm. 

15 <DpH\t. pH5~l 2©|igffl*W*L<, J:0»^b<«6~l 0© 

20 1 0<*:«%05^^. yoT-T— tf^£ 0 . 1 ~ 1 0 0 g / L (Z)|gffl tCT^ct: ^ 
ISffl, i|ttCjif^b<«0. 5-2 0 g/L®$gfflTfeS- 

*^c, ^m-t^^\t^yn^nf)m\t^=t^u}dy(Dm^. -fuy-y 

25 ^PxT— tfT^O. taiByPT^T-if^^ :/P>t7-r>, /t/l-f >. 
yr57pil5S5tE h U y>'>. :^ ^ u^u^^ ')—'^^ Bacillus subtillis 
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m-^. yDT-T--tf^O. 1 ~ 5 0 g/'La)|gHt:i?^^ck-5tc^ln]-r^ 
Ci:*«»*L<, ^r)iff^L'<\tO . 3-3 0 g/LOJlgH, l^fcjf* 
5 b< «1 ~2 0 g/LOliHTfeS, fe* 

0. i~3 0 g/L<D$SffltC7^j:§.i:^t::^liO-r^C t*WSb<. <i; 0 
»*b<JiO. 3~20g/L(D$£ffl, 4#tC$if «1 - 1 0 g/L 

4'<?5jfiL^iSS*^» l#«%<D^-8^, JiMO. 0 0 0 1 - 1 0 Ommo 1 
0 0 0 3-6 Ommo 1 /LOlSffl, #tC$f*b<«0. 001-30 

mmo \ /hom.m'v^^o ^wmz\t. mm7.)v^>m.it^mti^^\^^ 

0 . 1 — 10 0 mm o 1 / L (D 15 ffl tc <t "5 {3^iDt" -5 il * b 

<. J;Oiif*b<JiO. 2 — 60 mmo 1 XLCDi^^. #lc$f ^ b < 
0. 5 — 3 Ommo 1 /L©i5fflT»S. 

Slg^fCJ: OiSH^^T^. m?L^t. 1-10 0 Ommo 1 /L(D|gffl 
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FbI 3 Oe^- 1 O^^-OlSH-e^O, J:OiffSb<«, M^2 5~3 7t:cO 

15 ~2 5mmo 1 /L<D|gffllC}^S<i;^tC^iP-r§Jl<i:*«^?*b<> J: D 
$fSb<HO. 0 5 ~ 1 Ommo 1 /LCDigffltrfe-S. 

20 m-^n^o 

c:.h*«$f ^(omm^mt. mm-t ^ f aod <Dmm. m^nfk 

o 

25 SJSSSgf ©FAODJg^S 0- 5 0. OOOU 
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ig^lO~2 0. 0 0 0 I U/L, ^fef4»KMS 0 . OOl — lmm 
o 1 / U S/SMH^ 2 0~ 3 7 X:, ^j^^^m 1-^5^. pH6~9 X$> 

25 , mx\t. mn.m^^izj^fom^'t^^ithx^^o 
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5 

^€\z. mMMiz'Di^^Ttt^mtm'itxmm-t^o 
Tt&mi^m\z^n^y^)v^>m<\!:^'^ti^x\t. sls (t»70^?a 



15 m^un<Dmm) 

/L/HbAlci^S6. 5 %<D^^^^P b*>^^ (HbAlc:Low) 
U 5 0 g/L. HbAlclia! 1 1 . 5 %0^^:^P t'>^^ (HbA 

IcrHigh) i^iS^b:/^. ^bT, Z.nib<D^^'^ifU}d>mW.QOii 
20 L <i:i|«M7K 2 4 0 M L ^^tg'&bT, HbAlci^me . 5 % CD^J|Sf (i^AT 
, r^iieHowj tVi^) tHbAlca^ll. 5%(7)SS3|St (£^T. 
ghj <i:Vi^) il^;^!:. 



25 7.)V'ii^>Wt<t^m 6. 4mM 

(*' mnfvxs) y r vu-n) i . 8 5 g / l 
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CHES-CHES • Nai^»?K (pH9. 4) 4 0 mM 

MOPS-MOPS • Nai^®?0E (pH9.4) 1 5 mM 



5 ^^U'fn^T-'ti (T-^U-C^m 2. OMU/L 

C a C 1 2 2.5 mM 

N a C 1 5 OmM 

MOPS-MOPS • Naig«f?K (PH6. 5) 1. OmM 

10 imsUM) 

FAOD 18KU/L 

POD (=^-/n-V>ttm) 6 7KU/L 

TPM-PS (Isiefb^aK) 0. 2 5mM 
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Tris-HCli^«^ (pH7.0) 3 0 OmM 



B^^l2l^^s^Low*3J;t)^s^3|e^High(^^n^*nic::>viTzftl^^^To;^» s-r 
20 bfe, ^bT. (KZJii'&^tcmffi^aii^i 8. 9ML^M-&b. 37 

T*^^2. 5^^JC:fett-5». SJ«i:?«E<^®>t^*^i5^ J CA-BM8 ( 
02f:«^:a:M) TjRI^b^o ^iSS 5 7 1 nm, S'J^S8 
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(^1) 

5 S^3^S 

Vmrnt-^^ g^^High Uniov High-Low 
(mM) (mM) (mAbs) (mAbs) (mAbs) 

mmmi sls (6.4) - 51.0 34.0 17.0 

itl^mi - - 16.7 16.0 0.7 

10 

^5^Low<D®3teS«, ^n^ntkij^Mio %>iSivifit?&m^nfeo Jin« 
^t^^^^if>(o^mi!i^iSim^nr:irctb. m<t^^\zMvx. faod 

rob. m^mmi!}^\^±vrz.t\^>^^o 



u\^y<om\t&i)^i^^^^it}!b. ^3|BfHigh®®^m«. 31^±. HbAlcJg 

m\z^^ii. 7.)Viir->mi\:,'^^^n^yx-:ruu-7—M9BtM\^x^K>. 
25 «|'fb^^i^Pk*>*«5i'«?$nilVife8?). ^ilsKDHbAlciS^dm^^c-Stcb 
J6)*De)-r, IS!isFHighi:MiisfLowi:©®7tm^*«7. lniAbs<i:i£Vifit7?*ofc 

19 



wo 2004/007760 ^KCT/JP2003/00S487 



10 



0:^miz^i)m^m^^^i^mmmm^^\^±iyr::.i:.^^^^o 



ifsfg tt^j (*° mvifyy (9) r r m-n) i . s 5 g / l 

CHES-CHES • \i&mmn (pH9.4) 4 0 mM 

15 MOPS-MOPS • Na^«?g! (pH9. 4) 1 5 mM 



20 



C a C 1 2 
N a C 1 

MOPS-MOPS • Nai^»?K (pH6. 5) 



0.9mM l.SmM 
2. OMU/L 
2 . 5mM 
5 0 mM 
1 . 0 mM 



SiftB:i h O-fb'&^i: UT«, 2.4-DNA (^^^iB^XliaM) . P-NA ( 
25 fP^M^X^ttSSl) , P-NP (jfP^jj^^Xll^fcM) . NaNOj it^^^^ 

x^^m) . 2.4-DNH (fn^iisfemxiiam) s:^n-t*n^fflbfc, js:^ 

20 
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'0' 



FAOD (7—^U-(^m) 18KU/L 

POD (^yzi~--7>^m) 6 7KU/L 

DA-64 mytmmxm^m) 7 o mm 

iTis-HCmmm (pHT.O) 3 0 OmM 



10 (^^) 

iMVrzm. ^^tC. MiS^2M^7 5. 6/xL$rM^L.T, 3 7^-^5 

K^^^lrSia^ J C A- BM 8 (B:$:m^ttM) ■rjfi"J^b;t. M^^St 
Mm.-Bi7 5 1 nm. giJjgcSS 0 5 nm.iiL:^c. it^m 2 tl^ 

Tit. mium<DX)u-^->mt^m. m2i«mo-hn^t:^<^<&^tjpb 

20 Oi^m^TfB^ 2 {C^T. TIB*2(C*$ViT rHigh-Low(mAbs) j 
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